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PROBLEM TO BE SOLVED: To improve the reliability of 
the gate oxide film of a semiconductor device and its 
junction leakage current characteristic, by forming 
successively on its semiconductor substrate a pad 
insulation film, polysilicon film, and silicon nitride 
film, and by removing thereafter the polysilicon film 
through an isotropic wet etching. 

SOLUTION: After forming successively on a 
semiconductor substrate 1 a pad insulation film 2, a 
polysilicon film 3, and a silicon nitride film 4, these 
silicon nitride film 4, polysilicon film 3, pad 
insulation film 2, and semiconductor substrate 1 are 
etched selectively to form in the semiconductor 
substrate 1 groove portions 5 for separating element 
forming portions from each other. Thereafter, the 
polysilicon film 3 is removed by an isotropic wet 
etching, and then, silicon oxide films 6 for separating 
the element forming portions from each other are filled 
respectively into the groove portions 5. As a result, 
the improvement of the reliability of the gate oxide 
film of a semiconductor device, the reduction of its 
junction leakage current, and the reduction of the 
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1 1 sw«hr±^ f k»w, # y -> y 
±E'> y = vs-fuBi. ^ y y 3 * k&^k- 

•naw-aiai:, 

±iE*^^ffi«ct-*5ft 5-tiE-> y 3 * y ~> 

^®£rgtH£-fc!:5Xe^ 

±IE^y ->y 3VR©»**r#3JTtt^*y Yzcyf-yiT 
&ffctt, *y ay|H8J:W/<y KJft««Sr»*i"S 

ti o 5 ox^&±.<rmm&fto^t*w®.k-rz>n* 
jiiav y 3 ^area, # y -> y 3 fit. ^ * k»wkr 

xiav'y a^Sffi, #y v-y K*fesu&s. 

3fE*-T5Xmt. 



iisv y = ^a-ftjn, * y ^ y 3 >^ y k*b»&r 
xiE*^®^«t-*3it 5 ±E'/ y 3 ^afliai, * y 

^ffiSrStH^-BrSXei:. 

mxm. 7 ] sNWHtBLh^ y KisiaR, * y ^ y 
±15^ y =■ va-fusi, ^ y v y = ? k*m»bir 

Sr^BH" S ftSC Sr^i" 5 xe t , 
±IS?f »fc±ffi*^J***£W*-5 ~> y 3 >SWt«Sr 

±iB*^-»*««»-*s»t ?>xie-> y ^ ymm. * y v 

8 1 ¥3£#*R-hi^ y K«««, # y v y 
±ib~> y ^ yt<ti> y > y =■ ^m. v vw^bl 

±fSmgC^-hS?il^fi£«PSr55-«W-S^y avUftJM: 

^ft-raxst, 

items' K«MI«)»V N «»©**l**l'"^Jt:* BJ ' s ** 
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±iB->y avam #y ~>y 
ays-rsxst, 

±Esie^»««*fcS3»t s±»-> y = v»isWk >k y 

±lESgfflLfc¥^#£«<a*® t V«y K»» 

k. # y -> y =■ ^m&xs-±Mmfl&* : f&i&-tz>JMb % 

±K±«M6««, * y ~> y 3 Vg|fttf/< y KlfiftttS:'-* 

±m±M%mm. # y y => fORt** y K»»K«r» 
*tti y^c J: 9 tfct« ^y vy => 

m*& i o i tmwm&±\zs< y vmmm. *° y > 
^-raxst, 

±«a*^rii««fc*iH- y = * y > 

^ffiSrgm^itsist, 

±IESW Lfc¥*^»K»*S»-lH]lS^Sr^i-SX 
±fEKWUfc^*St5®*®»- / >^< b h'<y h'$M 

m, # y v- y 3 >mRV±M&am&Te&irz is t , 

±IE±SPi®SaK> #y ^y kiswrs:^ 

1Mb ^^mwmm^Mm^m^to^^x, 

ftiyfy^ia 9'** — =^y*U Sgci^TXfBtfy -> 
y 3 >-g|<£>gl 19 t ±IE^ y KHfe*iM t £##14 ? 1 y h 

[M«S 1 1 1 *i*(MESLkfc'< s> KlfetW, * !> > 
y 3>WM3J;t5'>y 3^kJBISr)il»c^i-5XSt> 

±ie > y 3 vshur, ^ y v y 3 * y k»»k» 

±ia««Ptc±l5^^ffl5Sr5>f8ti-5v'y =>«ftJi«r 
3E«i-SXSt, 



(D^a^s ttj 5 is t , 

±IE^y >y 3>BKo|»*lc«t#±E/<y K*feSd8ltf>l& 

mmz-rz z. 1 * w« t -r s j|y»*ig«©fet*ife. 

[ft** 1 2 ] sNMMHEifcSBjfc $ ixfcl ffltmm 
- cd* h u— v?y — KW^SSrffiffi'f^ai'SXSt 4r 
iCfiB-ffcftaiOW' JbE«IKIilfe*8(ro*ffi& * * y 

[0001] 

Locos^-gi t JttSE tt v \bt$> 5 X t°- y i $ 

[0 00 2] 121 7l^i-i5t^ P S©->!J3ySS 
iroXtc, ^yKIM»K2 (->^y«) . 5Ky-> 
y 3 >-^3, vy 3yf«4«/^- ^^r^^-f"5o 
Eli 8lc*i-J:5tc, S/y 3^t«4^^ t LT 
i^y 3.v®KlSr^y^Vy*bM^>'^5Sr^i-5„ 

/vynySS^k^ h-^xy-C— Stc^y^>y*L 

[0 0 0 31 0 1 9 \C7ii-r i 5 ^ mtfcvDifetwi: 

cMP&^t- J; 9 v y 3 i/m\M4 iwv- y 3 v^fk 

(r, ~>y 3vaftJH4Sr y ^K>5t4f-CI»*i-S. 
[0 0 0 4] B2 0|Off#!)-/'y3^li3^ 

y Klft»IH2Sr>IHiS*5. l^ 2 llc^-T^y K 

»»R2S:7j/i|-CSfe*UT, H12 2lc^i-J;5l-s V 

y 3^stgiw*E^sm-r?)o wch2 3ki*^-j:5 
8 , ^ ^ /w-> y im 9 , mum 1 0 <Di&m§&i&$. 
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[0 00 5] 

[S^tfS«fcb4?fc-tSg6S] £Ui«?«5tifle-Cs ifi 

Six, /<yK«Mi2±o#y vy=vii3tr»*i-« 

-fkl« 6 £HDP-CVD}£(C 4 0 Jgjft bfc»£\ HI 2 4 WAfC 
i)i/p 3 yi s/^->-i/co^(cll 2 5 tc^-T 4 5 led* y > 
[0006] S<bKtt, B2ioWB-eh7^?o 

[ 0 0 0 7 ] h U Vf-fflJ6)i^ffl f !> 3 

6&, #J;it4, HDP-CVDSIC4 9ffMbfcilrS\ HI 2 6 

oT'<y KttBM 2 ©WW*RF* 1 9 fc®i-J: 5 
[0008] itfMw^3£^#H*"^ ~> y 

3 ^mLfrtmm&m vxmt s *xs t v ^ p^s t & 

5. r *U4#S~ 0 2 7 (£>fig«B ©#«IMfcBSe#0>'< y 
«&?BricUtt-t-£ (0 2 l-»0 2 2-»0 2 

[000 9] tele, HI 2 8~HI 3 1 izm-TX 5 b 
fe^gBi4*^ (ife&VHMlFHftaW) > 

^h2 1"C*ofc« (HI 2 8) , bW 

2 2 ^ffiftiiA/ffv' y =■ ^-rntrn 6 b-c^a 

(0 2 9) „ ^<D^, ^^WKj&ffl'b^ ti 
b 7 s V s * 9 <D b # v MKWEflJ <7>;FMi8J&A&fr 5 
(0 3 0) a*, *©«^«*0>flH&fc0>fc*?>©ilMSS 

■evy => ^SK/5s»mbfcgp^, b v^w***^ 

ix5i:i^5IBI»a*fcS (03 1) „ £0>5fUxttT9'f * 
j'bfitSflMBfcSrfcfcfe-*". 'titt, H/yf»»»« 



[0010] r <£>3gBJ{4, ±3£<£>4 5 &S£5fc<£>l£M ; S:fl? 
^-TSfcftlc/i^ixfctWT*. H'^ii^B- 

tt< t4«ya/ria*7 a -*mmt-r% ^tte bK 4 

[0 0 11] 

[^SSr^i-^fcft^S] wWSSW COM* 3 ! 

ymwvW&frfefctsi, n t, Jiis# y v y =■ v^<di^* 
rfmmzts it s _hie-> y = vawtK, # y -> y =■ ^whs 

^T, ±|EiMM*:»E»-»bT 1 0 5 0 JKO^O-S 

[ooi3Ut, w*^ 3 ic 4 5 ^mKmuvmiJj 

mtt. »*«lXf42{C|BicroSijg^fe(C*3V>T. ±15 
*t b< BT^r i:iiiMfcaK**»ift^«SKS:«'' N 

[o 0 1 4] M*J[4KJ:5iNIW«M©ieS* 
j£(4, sfa»fleMR-hf<y KJftBUft, ^ y s/ y = vfflfcla 

va-fkBt, ^y is 9 a^lKs KjeiKRRViNM** 

^fiKffl^-*3»t s JhiEf y => v»t«, * y v y = 

v>T. ±|5«gpi-^*bfc±.lE->y 3ViWtBI©±fcCV 

*Mo«i-a 4 5 \c bfc r. t Sr#^t it5twe*>5. 
[0 0 15JSL BW«5K±*i|si»{«IM©«S* 
fe(4, i|a»«6K-hKXy ttfeSfdg. ^y 

va-ttaR, ^y ->y K«fiBW&V2NW^a 
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[0 0 16]ifc, »**6fc*S¥W(*£K©S»Kf 
ftB, iMMMtBLh^y K»»R. =*>MK# 
X If >sV a v^URtlRft^i - 5 Xg £ , ±IB'> H =■ 
^a-fUK, jKDV!) '*y KI6»KRV i NK* c * 

[0 0 17]Sfc. |Mt*7fcJ:*WWffl«>*a* 
-T 5fll»*»J*f * XS t . ±.WIWWE.UE**»»*» 

a$-frsx©t^tf^^e»®sg«v*3v^, xta 

iUtvy 3^«^I^^i"«>xSi, .Lia^y^ 
»riMW=*rt 5±ev y =• vshh*, * y y =» 

So 



[0 0 l 91 »*«9fcJ:*iNM«S«©»Jt* 

it5->y n^aflajtsrwwu^sxsi:. ±iavy = 

i-S«95SrffM-r5XSt, ilSJtSWiilS*^^ 

«*«*t-*5 it 5 ±nv y = v«fl«, k y 5/ y =■ 

^x. ±Mmm^tz^m^mm<omm^f£<th^y 
vtms&* #y ->y 3 yiRtfiassfeW*^ * x 
gt, ±ia±:«Me»Bi» # y -> y 3 ^wat^ y k»» 

y 5/ y 3 v-^so 1 ^ y KiaMtSra^tt 31 y ^ ^ ^ 

[00 20] Wffli 0fcJ:*sMW«K««>Wii 

*5 <t y 3 i^ua&jRjwt&fc-r* is t > xie > y 

««s:aw4^ y ^ ^x±si¥mftmmzm i mfm*tt 
nrrsmgp^^'fsxet, ±ib»»^±c*^»« 

gP5r^8H"2> v- y =■ v^k^Sr^*i" ; 5XSi: > -hsE^ 

*mfm*\c&rt sxie^ 5 =■ v^tJK. y v y = v 

^ttJ^-arSXgt, ±WililUfciN»fMttR©*iiit!:ia 
MB****)**- S xm t «^ftrJMW«S««)»ft**»=: 

±M±.w>mkmRxi±.?iix y y =» ^fliwx«^*^* 

y i±IB^y MftWli:*r»*tt9*s' h 

CD-CfeSo 

[0021]**:. 1 1 * zvmwBmtowit 
^ssit^s'KW' 7Ky^y=-vM 

j3iO!.> y 3 >'S'fkBtSrMSJW&*i"5XSi: . XIEv- y 
nygrt ^pvDayl, ^y KI«MlR« B iai«* 

vBt*s i tf/< y K«»IIISrl»* U ie^flsWRw^iB 
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[0 0 2 2] IMfKl 2J£45^JMfc2£e©t4j£ 

H/-i?y-K«r«*t5lSi:, r<7)^. h u— v ;; /— 
K©3^® : £^M•^fc*&31~ ; 5X:gt sr^tf^^erost 

[0 0 2 3] 

^xmrnz^mt-xwiw-tz, ft*** 04\ 1*1— *fcf4 

~m 2 3 SrSffl L-OK9H-a. C©^16©»tttt, 

#!] t LTlftl^ U/c0 1 7~E12 0 4t?(DXSSr^5o 
[0 0 2 4] El 2 0^b@2 1^5XST-t4. ^(4 

-era*-*-* tvya i/mmc?** -tfa*Afefcv* j: 5 £ 

&So ?:<Dtcib, r©ffi(cMtsy- Mft»K0>«« 
[o o 2 5] 02 oro&Kic^-c, H/yf» 

y ->y ^ismztv^y h^yJ-xfetetzt, ^*tt 
^i/^rofcfeiiiii^-f-i^ic^y vy =>-^3©^-> 

R9J f4«B&-f So 
[0 0 2 6] >7i:y h^s/^jSt LTTV^e-TTKtb 

KiiaBai!BSHW©*-Ht**lPl±'f"5. H0>fc»» 09*. 
tf, 133 0tiSt±5RXy H»M2ilU2:L*Hlt 

v ^a^fca*, -tfy^yyT Locos^Sit-^ v N "C t> ^ 
[0027] &.±mm bfci 5 1-. ^(ommmmx- 

14, n^yffM, s^yK«±ro*y->!) 



^So 

[0028] m&<nj&t& 2 . r (D^PJro^teW^ffi 3 
o^TH 1 7~02 3 Srgffl b-O&BJH-So rwJIJgro 

{4, jfe-fttJtEWtL-CRMUfcHi 7-0 2 0 X 
S&*t5o 

[0 0 2 9] r<E>Xg<£>5*>, @18Cgpgth^f 

v ^Sfei^ffl C v DSHttK 6 ^rffifcji A/fc^^S^r 
t?o TCVD^fkJg&<£> <>*y h^y^-^—h^^iti 

ioo otwrrofiiatti) , ^y->y=vK3fi: 
xH/x^iU 02(c^-TJ:5^ ^y->y=>^ 
343^^1 3^^-T5»^-^foSc r»B#, m&<D 
4 5ic K^-f^^-e^y vy 3y^*t5i^5« K 
Jfei^g2 irro^it^/h$v^fcfc, 0 3 {c^-T4 5 (c, 
>ff y ~xy 3yl3ti^H s^fciftft-e. ^y=>^ 
1 1 4(c*-ri: 5^5/^^^$ttTU* 5 

[0 0 3 0] r<D45ftttti£&Si££Stt£;fc#. 

y =>>IS3^l^*-r5*^-f4, TKy >y ai'lt^J' K 

i a* v \ fcfc* #j*/S3yxy ^iu icTjf y y = 

3 ±<D g «5SMkfflt S: l»*-f Z>tc#>K7 y m&Wi®M 
^not.^yVmm^Si^y^y*^. h'y^x- 
yf-ZV^y hxyfitf-vy aySSUJxyfy 

[00 3 1] XIS»4 5 t^*f4 h i/yflwate© 
^SSrii^r i o o o°c^-r<nw&x*?ToX^ti 0 
km i,x^<Dnifc<omnx\i. h u>ft«6»is!i 

3S£ 1 0 5 0 < C£Lhtf>?&KT-tf 5o B^S?: 1050t 

-c , ■mmmm 1 -cttw bfc 4 5 ^ 17 ~ ^ h *as-r-^ y 
i/i) 3 >- sr^-r 5 0 h \s^m\M<vmm& 105 
o < c^±©?aST'tTV\ -t©«K*y vy ^ms*? 

=. y hMfiitr t (C4 ►) Zh\W—*Sf&J£# 
S„ **s, 02 1iy.^roxet4. ^*i:IW)1«XfooT4 

[0 0 3 2] U±.mW Lfc4 5 tC, r. W^W^ffiT* 

{4, io5o e cuA±-e^a : ir : f : Tort3v^r, ¥mft&&<o 
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[0033] njsojgffi 3 . r. <o^m(omm<Dmm 5 \c 

[0 0 3 4] HI 1 9 0XTgU:*3VvT\ h^^ 

^«»a*ffl^y nySftRe^, hdp-cvdS; 
K X *) M H 2 6 tc^i" £ 5 »cJB*Q»te h 

uyfiftI6 (hdp-cvdM) ^b^r^taoT 
^-5§- 1 9 K?Mr <£ 5 ^> y KI6IWK 2 £>RJ* flsjf an-f 

[00 3 5] r<DHJ£^fiT-te> h U->^1WU*6 
(TE0S^>^t:^fe^V^fiHDP -CVDJK) (^T^-/Wi^ 

■t2jW<fcarittttv\, 
[0 0 3 6] hW^fflttlg:6<DT~—/\'*$<Dy*tfXffi 

9 H^yf»<kR6 (TEOS^HfcJBI) Orgffig&KSrfTo 

[0 0 3 7] «ifit^«WiOMK^*3«t5RTA 
(Rapid Thermal Annealing) JCtoTs h^/'f 

[00 3 8] w±lfc03 Lfci 5 te, r.»3iJfewtf2fS-e 
{4, hu-^^-ftW dEos^tM) ©r=-— /Mitrm*'* 

ft? 0 riiiciO. TEOSB^x^WSMSrEiar t 

[o o 3 9] mM<Dj&M4. ^<r>wft<n>%mn>m&§x. 
ov^-cmi 7~ni2 3&mmvxmw-i-z><> -©sijs© 

i4, terq&mt \sxmm \.im 17-021 

[0 0 4 0] w»5*>, i2HCl5ST'©lSt\ #1 



zw&fc&Zo ztitzmcm 2 7 <d^b t vxm-rx 

0 icftMHMUK 6 ififiwv< y KlfiiKR 2 ©» v M!fttd**> 

■cti, mm&t&r- vmitm»*m< **> , ^-^ 

[004 1] ^ffDHUK 6 &m<Ds< y 2 (OBSff 

ri*, #];U4EI 2 7 td^-fJ: 5 tC, ftofeffi^t?^ 

HI 2 1 <D1M\^.^X, '< V 2.^-7 v &W&X 

Gfc* Lfcm, y vflft^oSftt-cftHB-t - * r £ £ 9 ^b 
Ji£rB&* U El 2 2 {c^-T i 5 1 <o*ffi& 

mm 7 ©ft«tt*siRi±i-5. 

[004 2] iJA±tftBJ Lfc<t 5 r. ©HllfiOJglBT 

[0043] mmmm 5 . ' z.<r>^m<Dms&<omi& 7 k 

OV^-C0 1 7 ~@ 2 3 Sr^ffl rcD^SSW 
{4, 5fe-f^5fe^Ji: LtRW bfcH 1 7 —HI 2 1 4X*C0X 

[0044] mmoKm 6 -ct* v- y = v*« 1 frm&> u 
^cv Mg«fct y ^^aic i <9 y 3 vs«d^tL55Stt 

VnT, HI 2 7 IC^-T 4 5 lcSI< ftofcfflJ^ro^y K«U* 
2£G&icU El 2 2 tc*-t-«t 5 ic, *l($Sfil©iI 

'^t;^^^-cv^/^v^->y a^gffi»*y ^KKBftsa-tsr ta* 

[004 5] ^-kfftl^ bfc i 5 tc. r 

^xn<o<D'<yYm\3&*^y*5-tz> a ^*i\zz.<o, y 

— HWkBt©flfiWttlRl±SrBI6 - 1 5. 
[004 6] Wt&.<nj&m 6 . w <D3m<v£M<nte1& 6 fc 
o^^rH! l 7 —El 2 3 Srgffl LTiftW1-5o - W^JS© 

tt, 3fe-f1S3l5«tbrRWbfcHi 7 -HI 2 l^-erox 
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[0 04 7] HI 2 1 (DT.m^^ s X. 0 6 iC^-f <fc 5 

{c, 0 7 tc^i-J: 5 H/VfMi'r^K-^^ 
]) =i 8 <nm& l 5 b v ^ 5 R9S^ 

(D^&x- y^* LfcgL 4**14©* !)i/!)3y**S' 

aiy^V^U-CTS&v'y 3>-*Kl#^mL&V^±:9(c 

[0048] 0 9 f-*i"i 0 \^f— VWm> K— 

T'hsKy v'y 3^8 0^4 J *T-^*tt^S'^S: : fT-3fc 
;Ky ->y a^^y Y^yf-^rf-oXii, 

[0049] £X±MW Ufc i 5 - ©^*<o»tt-c 

[0050] mti&njtm 7 . n <Dmm (oMmmm s k 

oV>T01 7-02 3 $r»ffl UTtftBJ-rSo 

vxmm utia 17-021 *t?wx 

[0 05 1] 021 <DXS^*5V>T, t- U^#fS|CD*§ 

f£*T?tt, 0 2 8(^-TJ:5(-, H/Vf»ilt-7 
— fUSW* L"^ h 2 1 T-Sofc^, 0 2 9 (C^-T i 
5tC, ^— ^gp^^TO^ h U^^2 2tCffi*i*^ 
f£ ~> y 3 >*MtiK 6 LtgilrMt5c - © 

3 i \ZTfk-rx b ^ ^<r>^k<o^n^>^mt<r>tctb<Dm 

[0 0 5 2] rtt(C*J-LT, r©*It©iiTli, 
v^-^M*^— ^»©»Kfiax««i: L-"C> 010-01 

01 0—01 3{C*3^T. 0Wfe^l4*^ (*>S^ 



[00 5 3] 011 ICtjH-J; 5 »T-IH55r u-v 5 

^h21-?S5. ZfctC. 01 2?r#!&LT, i—?%i><D 

KKyffi^SrMtt h7V-^^i:t5c ^±f4, 
[0054] EUdftW bfc <t 5 ~ ro^Jtro^ffi-e 

[0055] mM<omm s . r <p^w s ic 
ov^xii o~0i 3*#fiaL-c^wf5o ^<Dmm<D 

lVm&. v-y av»W«>i'*y Y^yf-i:^ h v— 3? 
0 1 4«ffiffi-fli7 P D-fe^* :3 e-r-'- ? v'^(-iifflL'^DRAMO 

ifffi«it0T-*>So r»^{-*y ~>-y =^*2' 

[00 5 6] ft® ^f-^- 5 «0 1 5 tC^Ti 5 tC^ b 
l/-v?;-K16 J&&flk*s U3>Sl7!r7 a^ffilc 
^ Lfc^, 016 ic^-T J; 5 £ff IKN£fM£ 1 8±©-> 

y ayisti 7 5:i^*i-5r ttciOfig^-r^o rtovy 

[0057] «w^Ki siroixy 7 
8 iKOiy y a V!$3Sit3:Bi5 ^vD^^i^ 
hU— v=7— Kl 6±%aMtLTiai 6©<fc5ftfflB£ 

ffiffi(Dm5r7c^<'rSfc*lcv'y = H?f«: 
[00 5 8] ^k±mm Ufci 5 tC, CWjlJfecD^fg-C* 

[0 0 5 9] 
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